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, V "Y.1 CONVERSION FACTORS .'

The following factors may be used to convert inch-pound units to metric units.

Multiply inch-pound units! '. By To obtain metric units.

inch . • . - . _ • 25-^*0 m i 1 1 i meter • ; ' ' , . \ ; :
.foot .•.,'.:•'•".:' -.;•' •':•'.' ••.''•:•:' • • •'.-/>;'''^:. 0.3048 ..'• meter :. . • ,/,•..'. ;•:-
m i l e ,; ,. . 1.609 : kilometer
square foot : .;''.'• 0.0929 square meter
square mile (mi2) " 2.590 square" kilometer
foot per second 0.30A8 meter per second
cubic foot per second (f.tVs) 0.028.32 ..". cubic meter per second
cubic foot per second per _ 0.01093 cubic meter per second

square mile [ (f t3/s)/mi2] > •'.''' . ". per square kilometer
degree Fahrenheit (°F) /; 5/9(°F-32°) degree Celsius (°C)
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> FLOOD POTENTIAL OF TOPOPAH WASH AND TRIBUTARIES, .;,. / '

EASTERN PART OF JACKASS FLATS,.NEVADA TEST SITE, SOUTHERN NEVADA?

By" Rulon C. Christensen and Norman E. Spahr

'••;•"• • • .•.;,.;.'.'.••••:::.•.-.•;•':.- ABSTRACT , .. '. . ••.•'•':•..-"'• ,

Guide!ihes .,for evaluating potential surface facilities to . be used for the
storage? of ; high-level radioactive , wastes on the Nevada Test Site in southern
Nevada include the consideration of the potential for flooding. Those floods that
are considered to constitute the principal flood hazards for these facilities are
the 100- and 500-year floods, and the maximum potential flood. Flood-prone areas
for the three floods with present natural-channel conditions were defined for the
eastern part of Jackass Flats in the southwestern part of the Nevada Test Site in
"cooperation with the U.S. Department of Energy. . ,

; The 100-year flood-prone areas would closely parallel, most stream channels
with very few occurrences of out-of-bank flooding between adjacent channels. Out-
of-bank flooding would occur at depths of less than 2 feet with mean velocities as
much as 7 fe,et per second. .Channel flood depths would range from 1 to 9 feet and
mean velocities .would range from 3 to 9 feet per second.

•'; The ; 500-year flood would- exceed the ^discharge capacities of al 1 channel s
except for"f'Topopah'Wash and some .channels, in : the upstream reaches of a few

''ir ibuta;Nes'sn Out^of^bank -flows -between ̂ dja^ent channels: Would, occur at-, depths :as
much as 3 feet with mean velocities of more than 1 feet per second. Channel flood
depths, "-woul-d range ; from: 1 to 12^fieetiand mean velocities would range from 3 to
13 feet per second. ; ; , •

; The maximum potential flood would inundate most of the study area. Excluded
areas would be those located .immediately east of the upstream reach of Topopah
Wash and between upstream channel reaches of some tributaries. Out-of-bank flows-
between, adjacent;' channels would occur at depths as much as 5 feet with mean
velocities as much as 13 feet per second. Channel flood depth would range from 2
to 23 feet and mean veloci ties would range from 4 to 26 feet per second.

Severe :erosibn of channels and flood plains would occur in parts of the study
area during the 100-year flood, and would be more widespread during the 500-year
•flood and the maximum potential flood. ;_ •'., V



• : . ' INTRODUCTION; , ; : '

Environmental studies of the Nevada Test Site and vicinity (fig. 1) are being
conducted by the U.S. Geological Survey in cooperation with the U.S. Department of
Energy to def.ine and describe those parts of the area that are both suitable and
available for construct ion of surface-storage faci 1 i t ies '". for. high-level radio-
active wastes. .Rogers, Perkins, and McKeown (1977) made a preliminary assessment
of the seismic hazards of the Nevada Test Site region. Hoover, Eckel, and Ohl
(1978) evaluated the topographic, geomorphic, and geologic features of the south-
western part of the Nevada Test Site and identified potential waste-storage: sites
for further study. X • '•••:'"-- . '• '•'*•••• •;' '-\-'".-'y: \ - -;-./•;.;" '•-' •• •'• '• '•"'•-.. ••'••• ''•'•• ' •

A more detailed study is being made now of the geology and hydrology of
Jackass Flats, which is located in the southwestern part of the Nevada Test Site..
This report describes that part of the hydrology that pertains to the'evaluation
of.potential: flooding in.the eastern part of Jackass Flats. Data pertaining to
100- and 500-year floods and for the maximum potential flood were determined for
Topopah Wash and tributaries upstream from Little Skul1 Mountain (pi. 1).

Description of Topopah Wash and Tributaries^

Topopah Wash is the only major drainage channel in the eastern part of Jack-
ass Flats (p.l. 1). 'The headwaters of Topopah Wash originate along the southern
part of Shoshone Mountain (fig. 1), which has.an altitude of about 7,1^0 feet.
The ephemeral stream drains south to Jackass Flats, then southwest by south^
through the middle of the flats, and then south and parallei to Fortymile Wash to
the confluence with the Amargosa River at an approximate altitude of 2,100 feet
(fig. D'.V ; -•;•. ; -. •. ' . ' • -•';• ' '••V'- ., v' ;' .'. . ' '•;';•••'" ,..- ;' .''' . ;- _

The tributary channels east of Topopah Wash drain the southeastern part of
Shoshone Mountain,, the mountain slopes southwest of Lookout Peak, and the north-
facing slopes of Skul1 and Little Skul1 Mountains (fig. 1). These ; channels con-
verge info^ two ma ini tributaries •/before enterj-n.g .Jopopah, V/ash.f ,

' For /identifying and referencinci trTbutary stream channels in the study area,
:a dec i ma l'*n umber f'ngr" system was used' in1 aW ups^it ream 'channel"'' -Order asJ: shown onsi;:v

plate 1. :;For example, tributary 1.1 is the first numbered tributary upstream from,
the mouth- ofiVt r i buta ry 1 -'-, wh i;"ch i:s the f .1̂.3% tm butary ;tp ̂ Tppopah ,̂Wash ups t ream
from the southern study l i m i t . Likewise, tributary 1.5-6 is the sixth tributary,
shown on plate -\ t upstream from the mouth of tributary 1 .5. : Tributary numbers are
shown oh :plate 1 only for those channels.included in this study. J

The. stream " channels , range in size from thewel1-defined channel of Topopah
Wash (fig. 2), about 600 feet wide and more than: 13 feet deep, to the swale-1ike
channel of tributary 1.3:(fig. 3), 150 feet wide and less than 1 foot deep, locat- ,
ed in the northeastern part 'of the study area. The bed material in a typical low-
water channel (fig. 4) in the study area consists mostly of sand and gravel with
scattered cobbles ofvarious sizes; the largest cobbles are about 2 feet in diam-
eter. Vegetation grows both in the low-water channels and. along the banks and'in
some channels'the vegetation is ,as dense,in the streambed as on the flood plains.

• •'•'•" -v.. •'.-.•''"-.:'.: '';.-' : • ' •-' • •''- •• • '..-•: '-".2:. ..•-..- '•'.' ••' /', •; '•"•":.:, v -.•' • •' . ' ' -
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Figure 1.—Location of the Nevada Test Site and study area.
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Figure 2." Up stream (northward) view of Topopah Wash from cross-
section 4.—Shoshone Mountain in background. Photograph by
William Thordarson.
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Figure 3,—Upstream (northeastward) view of Topopah Wash tributary 1.3
and alluvial fan from cross-section 3. Lookout Peak to the right in
background. Photograph by William Thordarson.
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The typical flood plain shown in figure 5 generally is covered with gravel to
cobble-sized material embedded in soil and with scattered vegetation. The vegeta-
tive coveri in the study area grows on about 30 to 50 percent of the flood plain
and includes creosote bush, burro bush, and a variety of yuccas (Winograd and
Thordarson, '1975).

Streambed and land slopes increase from 1 percent in the downstream reaches
of the study area to k percen-t^at. an-.altitude of 4,000 feet. ,

' • ... ''•''•'•'- ''"• '"..'' ': ''''-" :; Cl Jmate ;.• ' - ' V ' ' "' •'/ "; '•. -

Mean annual precipitation in the study area is about k inches (Nuclear Rocket
Development Station, 1969) and.on Shoshone Mountain, the highest point in the To-
popah Wash basin, is less than 10 inches (Winograd and Thordarson, 1975, fig. 3).
Mean monthly precipitation data for Jackass Flats indicate that about one-half of
the annual precipitation occurs in the winter and most of the remainder occurs in
the summer (Nuclear Rocket Development Station, 1969).

During the winter, , storms associated with broad low-pressure systems that
develop over the Pacific Ocean move eastward over the study area. Precipitation
from these storms generally is widespread and only rarely is intense (Quiring,
1965). During the summer, local convective thunderstorms, associated with mois-
ture from ithe Gulf of California and the southern Pacific Ocean, move northeast-
ward over the study area. Precipitation from these storms generally is localized
and can be intense (Hales, 197^5 Hansen, 1975).

Temperature extremes .in Jackass Flats range from about 7°F in January to
110°F in June and July. The average daily temperature is. about §2°F (Nuclear
Rocket Development Station, 1-969).

; HYDROLOGie ANALYSES . t , ; , : ; ; ; ; ; : ; , '. ;

Hydrologic analyses were made to determine methods of estimating the 100-
year, 500-year, and maximum, potential floodsJin the study area. -Floods of these
magnitudes would constitute the principal flood hazards to surface facilities used
<for storage of^ high-level^ radioactive wastes^ ^ ,, - - ;

In this report, a flood is the estimated quantity of surface flow (discharge)
at a given stream site that exceeds the discharge capacity of the natural channel.
The 100- and 500-year floods are identified by recurrence interval, which is. the
average,interval of time within which a flood of a given magnitude wi11 be equaled
or exceeded-once. The maximum potential flood is based on maximum floods known to
have occurred somewhere in:the region without reference to recurrence interval.
These three floods wi11 overflow low-water banks of channels, inundate flood
plains to ; varying degrees depending on the magnitudes of the floods and the
ability of the channels to discharge the floodflows, and probably cause damage to
structures located in the flood plains.



100- and 500-Year Floods

The discharge of a 100-year flood has a 1-percent chance of being equaled or
exceeded during any year, while the discharge of a 500-year flood has a 0.2-
percent chance of being equaled or exceeded during any year. Although the
recurrence interval represents the long-term average time between floods of a
specific magnitude, floods with the same or greater magnitudes could occur at
shorter;intervals or even within the same year. ; .

, The magnitude and frequency of peak discharges at ungaged sites on streams
generally are defined by applying a synthetic rainfall-runoff relation, or by
relating statistically developed floodflow characteristics at streamflow-gaging
stations to significant basin and climatic characteristics in a.hydrological ly-
homogeneous region. Because of the lack of available data in the study area to
determine adequately: (1) The rate at which rainfall w i l l infiltrate into the
ground, (2) the channel-routing losses, and (3) the calibration of a rainfall-
runoff model, a procedure using a regional analysis of streamflow records was
selected to define the 100- and 500-year discharges in the study area.

The flood-frequency relations and the corresponding standard errors of esti-
mate for the 10-, 25-, 50-, and 100-year discharges shown below were developed
recently for streams in Nevada by U.S. Geological Survey personnel in Carson City,
Nev. These relations, currently being reviewed, were determined using flood-
frequency analyses of data from 71 gaged basins and multiple-regression analyses
of flood, basin, and climatic characteristics. Although 19 of the gaged basins
are located in southern Nevada, none of the basins are located in the study area.

Equation
Standard error of estimate,

in log 10 units

_ '„ 0.66 -1
^10 . ~ : 3924 £

V - 1 Rinv!0-6V1
... . W? S • 1 »° ' "4 ,£.

' •'•-. - • -- -' . ' : • • " - '- •<: ' ~~ :'- • ••;;..-*.'},;- ••-

:V;/V. e5o:;=:4,86o4°v58
ff-

1

;-; ;; :: :
eio^ri:,9oo4°-5V1

1.02^-0.33 ';
I.l4 r-0.70 :;
v-.^...^,:.U' - V - v . - y " - ,
l .21 r-0.94. '•"., - . .':",
- : • L - . - ' • • ; ; / • ' - . ' •
1 • oO ' ^:'-"- '1 ^-"'- '̂ " -V- '•;'"-'' V- .'':"; '\ '•1 . Zo - 1 . 1 b •:•'•• 5 -

.. •" " . • /' - ' •-.

0.34 : " • • •

' ' . . ' • : 0'JS • - : • ' ' . . . . • " . ; ' . ' .

' •. 0.38 ;

• ':*"• ';;b;42;'; ' • : " " " " • • : " -:;v •
In the above equations: - " r? •-; ; :->.'''::- • ';; -•'•/.'̂  - - ' _- • /•;- -v;- ;{..r .•-;.-•••.--• .-.•-••>-.-.^ •••:. .,-•-.

4=drainage area, in square miles;
^mean basin altitude, in thousands of feet; and
I=latitude of basin minus 35° latitude.

L : ' . - ' . - - '' - - • - " • . . ' . . • ' , • ' . . } ' • ' " ' • • ' • .- ' ' '

Limits of appl icabil ity of these relations are 0.2<4<100, 2<£'<10, and 1<1<7.
In the use of the relations, only the drainage-area limit was exceeded at Topopah
Wash immediately downstream from Topopah Wash tributary 1, which has a drainage
area of 105 square miles. The estimated discharges for the 100-year flood are
listed in table 1. The signif icant figures to which the estimated discharges are
shown in the tables for the 100-year flood, 500-year flood, and maximum potential
floods are for computational consistency and are not based on the reliabi1ity of
the estimates. • ; . • ' : ;



Table 1.—Floodflow characteristics for the 100-year flood

Flooding source and cross section: Stream-channel name and cross-section number
shown on plate 1. .

Discharge: . 100-year discharge, in cubic feet per second.
Area: Cross-sectional area below the water surface, in square feet.
Width: Distance along the cross section and between the channel banks at the
water surface, in feet.

Mean velocity: Discharge divided by area, in feet per second. '.
Maximum depth: Vertical distance from water surface to lowest point in cross;

section; 'in feet. •'

Flooding source
and

cross section
Di scharge Area

Topopah Wash

Tr

Tr

Tr

Tr

Tr

Tr

1 _ _ _ _ _ _ _ _ _ _ _ _

2_ _ _ _ _ _ _ _ _ _ _ ___, — -
,

;. ;;

ibutary 1
1 _ _ _ _ _ _ _ _ _ _ _ _ .

3 _ _ _ _ _-
i. _ •__
T

5
_ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _

ibutary 1.1

_ — _
;.

5 ;. _ _ _ ' •" :---",

ibutary 1.1.1

. . . . . .

ibutary 1.1.2

2_ _ _ _ _ _ _ _ _ _ _ _ • '

3 _ _ _ _ _ _ _ _ _ _*• •
- . . ; . .

. . (.1 ,. .

ibutary 1.1.3

2_ _ _ _ _ _ _ _ _ _ _ _
3 _ _ _ _ _ _ _ _ _ _ _ _ •_ . —

ibutary 1.1.3-1

11,200
5,220
4,500
3,910: - • ; . . •

10,200
8,560
6,140
2,740
2,120

4,150
4,150
3,360
2,740. .,.,'
1 ,920 ;

; 2,o60v ';.."..

: '620

1,940
1,940
.1,090

22,280 ;

1 ,970
1,970
1,400

i nnn

1,200
683
799
550

1,'330
884
452
344

676 .
646
589
415

: 348 ;

•4 So6 :• '

188 -

529/ v

. 344
208 '.?:

• 363

355

172

1Q7

.,.,., Mean
-Width .

veloci ty

428> '
378
589
305

403
528
352
284
224

307' :'r
474 : -
439
352

• : . . .425: , ^ - :

:73o ' f'^ ' • ' . : •
' '• - *« 4 •- ''- •' - ' '•'<-." • • i •

':-', :- Ml- ' ' *" "' '•'•.-!'• • " '

• ' . . • : . 272. ' : ,;

847 ,
318

: 183
268 ,

320 . ;_ :

178

8
6
7

8
6
7
6

6 .•-
6
6
7
6

3
il. _ 4' ':,, •.:.;,-.}.-.

6
5
6

6

8

" C • • - ' . :

Maximum
depth

7
4
4
4

9
6
5
3
4

" 5
6
4 ' •
3; .'

• • " ' • • ' • - 2 . • • . '

. - ' • • ' • . ' 3 - , ;
2
2

•; •-. 3

2

3

•5



Table 1,.—Floodflow characteristics for the 100-year flood--Continued

Flooding source
and ; .

cross section

Tributary 1.1.4
1 ——

Tributary 1.3
. ..

2 ____-.__—____
•j .3~ ;; —

Tributary 1.3.1 .

2
_ _ _ _ _ _ _ _ _ _ _ _

Tributary 1.3.2
1 -
_ _ _ _ _ _ _

2 *

Tributary 1.3.2.1
1 t__ ;__

1

Tributary 1.3.3

Tributary 1.5

. ._ ___ .
:

/, ___; ._

Tributary 1 .5.6

-. . »• . '•. , , . • - . • • : : . . " B.t. • ' - -
- " •' ''. ' ' . ' • ' -

Tributary 1 .6

Tri.butary;2;: • .. ,;|;
•• 1 •_-___'_•: ;__i__

2
_ _ _ _ _ _ _ _ _ _ _ _
_ _

Di scharge

1,260

5,700
2,950
1,730

2,640
2,330

2,630
1,870
1,420

22,280

1,650
J . '

4,060
3,300
2,200
,1,740

1,220

" 2,380
2,040.'

•' -i,54lT
710

5280

Area

1,340

385:

579
384

, 1 8 4

363

398

681
. , 376

298

:: 678 '

144
5.1

•': Wi'dth

y 1,360

;'. 335

495
386
169

268

588

- ; : 600 /
. 219

' 173
• .125. .

Mean
velocity

(3)

4
(3)

• • ' • . 6 - - - : •

•'-' 5
5
8

•'• ;- ;6. •'"

•;' . .'.' V-' • -

-•:..' 5 '
6

'.• ',, k . . ' •

•••':- s :
5
5

Maximum
depth

2

3
2

. • 3

3

1

''•• c3) ;
•••. i _ ,.

.'; '/:-::. -3 ;i

• • ' '• '."'••, ' "• ' "'<"•
Li • "'

' . .3 ':

-. •' •"•!• V

1 Same as cross-section 1 on tributary 1 .3.2.1 .
. 2Gombined flows of tributaries 1.1.2 arid 1 ;'3.2.1. '' .

3Floodflow characteristic not determined because discharge was not confined
on one channel bank. '

^Same as cross-section 4 on tributary 1.1.2.
5Estimated at approximately 40 percent of discharge of preceding cross-

section 2. ,



The 500-year flood discharge at each selected stream site was determined from
the extrapolation of the magnitude-frequency curve defined by the plots of the
computed 10-, 25~, 50-, and 100-year discharges on a log-probability graph. The
estimated discharges for the 500-year flood in the study area are listed in
table 2. -, ' .

'••••• ? Maximum Potential Flood

The history of flooding on, Topopah Wash is not known, but data from maximum
floods that have been observed oh other streams having* similar'.flood potential
provide the best estimate of maximum potential flooding in the study area.
Crippen and Bue (1977) compiled and analyzed selected maximum observed flood peaks
as of September 197^ at 883 stream sites throughout the conterminous United
States. Their study shows how such floods vary with geographical location and
with size of drainage basin. They grouped the flood data by regions using physio-
graphic information (Fenneman, 1931) and variations in rainfal1 intensity (U.S.
Weather Bureau, 19&1) as the in i t i a l basis for subdivision. The experience of hy-
drologists who had worked with flood: data throughout the Nation was then sought as
a guide to make further divisions, thus combining the data as regional sets. The
region in which Topopah Wash is located includes most of Nevada, western Utah,
southeastern California, the southern one-half of Arizona, and southwestern New
'Mexico. ; '. -,-. .. • J' '..'," '•••. \ . •. •-'••• .-• . '- ' • • ' '

Pertinent information in terms of discharge per unit of area for maximum
floods of record at six sites :within the region is from Crippen and Bue (1977) and
is summarized in table 3. As of 1978, the maximum observed discharges per unit of
area have not been exceeded in the region. Data for Arch Creek near Earp, Calif.,
were obtained from a conventional streamflow-gaging station. The other data were
obtained from miscellaneous sites.

The envelope curve by Crippen and Bue (1977, fig. 18), illustrated in
f igure 6, ;shpws the ;relat k>n of .discharge to drainage area of maximum floods known
to have occurred in this region;.- The curve does not indicate any physical 1 imitaV;
tions; in fact, as;"time passes, floods may occur that lie above the curve shown.
The shape of the upper part of the curve, where data are lacking, is typical of
envelope curves drawn for other regions where data were ayailable for drainage
areas exceeding 200 square ,mi;l?esv Fr-om the| relation, j£v is observed that the dis-
charge per square mi 1'e decreases as the drainage area increases, indicating that
there is a'limit to storm size, and that the proportion of storm size to drainage
area decreases as the size of the drainage,area increases. The maximum potential
flood has no reference to recurrence interval or to the 100- and 500-year floods;
however, "the maximum potential flood exceeds the 500-year flood approximately 2 to
10 times for drainage areas :ranging from 1 to 105 square miles. A reasonable
estimate of the maximum' potential flood can be made from figure 6 for sites in the
study area. The maximum potential discharges for selected stream sites in the
study area are listed in table A (p. .1.6) by flooding source and cross section.
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Table 2. — Floodflow characteristics for tine 500-year flood

Flood-ing source and cross section: Stream-channel name and cross-section number
shown on plate 1 .

Discharge: 500-year discharge, in cubic feet per second.
Area: Cross-sectional area below the water surface, in square feet.
Width: Distance along cross section at the water surface and between defined end

points, in feet. The end points may be located on channel banks or at imaginary
divisions of out-of-bank flow between adjacent channels. The imaginary division
of flow was determined, in general, by prorating the flood plain between adja-
cent channels in proportion to the magnitude of the 500-year discharges in the
two channels. ,

Mean velocity: Discharge divided by area, in feet per second. .
•Maximum depth: Vertical distance from water surface to lowest point in cross sec-

tion, in feet.

Flooding source
and

cross section

Topopah Wash

3 _ _ _ _ _ _ _ _ _ _ _—
;.

Tributary 1
«

2_ _ _ _ _ _ _ - - - .

3_ _ _ _ _ _ _ _ _ _ __

).

5_ _ _ _ _ _ _ _ _ _ _—

Tributary 1.1

2_ _ _ _ _ _ _ _ _ _ _

: 3-- -----
K_ ;•_;

5. _ _ _ _ • - _ _ .
-!-- —

Tributary 1 . 1 .:1

2_ _ _ _ _ _ _ _ _ _ _
-----

Tributary 1.1.2

...

;.3_

Tributary 1.1.3

2_ _ _ _ _ _ _ _ _ _ _

3_ _ _ _ _ _ _ _ _ _ _

Discharge

__ f) r\f\e\}£. , UUU
._ 1 £ r\r\r\' I 0 , UUU
. - 17 7nnI J, /UU
-- i i Rnn

._ 71 nnr>j I , UUU

.- ?£ nnnjlD,UUU
?n nnn

9 /1 n r>, 4 U U
— 7 Ann/, ouu

-- 11 cnnI J,PUU
._ 17 cnh• I J, 3UU

, • ̂ ^ »
9 0 n n, zuu
6"7nn •, /UU ,,

77nn» 'uu

-— ii non•— H,UZU
2 c n n, i>uu
2 c n n,PUU i

6f lr \n, OUU

6 Qf\r\, OUU
3 Q C A,yi>u

^Q rrn
. 9 »->.'"

68nn, OUU
6finn, OUU

5 1 nn, I UU

Area

2,470
1,470
1,580

. 1,200

2,680
2,600
2,270
1,000

890
(

1,330
1,920

. 1 ^ 4 4 0
::j,460

• • ; * _ - • • _ i : .

; -J;,260 ;
: 959

425

1,430
1,080

944
850

1,110

524

Width

498
406
612
487.

430
566
637

: 323
312

345
1,054

' ' 8 8 4 > "
: :- 2,723 -

'.-.' 776;:,.,
1,789

315

1,438
795

1,659
330

1,126

306

Mean
velocity

13
11
9

10

12
10
9
9

• • :• 3 •

10
. 7

? , - > - . '- , .- . 5- ' - • ' •-
• • • • " • ; 6 •

- . : - - -5 , . ' / ' " . • .

• , -.:,6. ' • ' . . . - . .
. 4

. 6 .

5
6
4 .

TO

6

^10

Maximum
depth

10
6
5
6

12
9
8

• 5
6

7
!2

, ' ; 1 2 ' ;'

M . ' • . - - •

. . . 3, :
2

5

(2)
5
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Table 2.—Floodflow eharacteristics fov the 500-year flood—Continued

Flood ing source
and

cross section

Tributary 1 .1.3.1

Tributary 1 .1.4

Tributary 1.3 '

2
____ _

,
3
_ _ _ _ _ _ _ _ _ _ _ _

Tributary 1.3.1

2
_ _ _ _ _ _ _ _ _'_ _ _

Tributary 1 .3-2

2
_ _ _ _ _ _ _ _ _ _ _ _

• ! -
Tributary 1 .3.2. 1

i 5_ .

Tributary 1.3-3
1 ^. _ _.1

Tributary 1.5
.

;. .' :_

Tributary 1 .5-6;
-• '• . i ;_'_,_j'__;_,ii'_ — — — —, ^.j _ _ _ _ _ _ _ _ ^--~

Tributary 1.6 -1 _ _ _ _ _ _ _ _ _ _ _ _

2
_ _ _ _ _ _ _ _ _ _ _ _

• ' -, ' •• '-.: .•-•••; .'. . . /• '-
Tributary 2• 1 _ _ _ _ _ _ _ _ _ _ _ _

2
— _ _ _ _ _ _ _ _ _ _ _

---

Di scharge

3,750

4,650

18,500
10,200
6,200'

9,400
8,050

9,400
6,650 ,
5,200

6,100

14, 400
11,800
8,200
6,550

• ' : ' . '.- "

:v:;8;25dr5 ••!••.

3 000 •
•7
7 1,200:

Area

617

784

3,170
2,170
1 ,050

2,090
866

1,690
1,490
738

850

923-

1,800
1,810 .
1,420

; 952
•̂ V̂,63|̂ ' •'

-1,690
712

462
928
193

Width

770

1,005

; 1,858 "
2,186
1,226

:i,8l8
352 ,

; 989
2,795
594

336

722

608
861 .
904 ,
609

^1,419
232

-: 138 :
V2,314
•'- 155

Mean
velocity

•-.''• '6. " "

. 6 '":,

5
6

4
9

6
4

;. •.-"• 7 •
10

7

' 8
7
6
7

;•• " : .-V ; ".

• 5 ••-,
10

13
• '. 3

6

Maximum
depth

M, .

M

'".:. l2

' l]

5

2 ••. .

5:
4 '

.12;

'."••'; 2 :

;.;.. -'•• -/--y .-,
5 ' .

: . '. 7: :

2

Mean depth in cross section, area divided by width.
2Floodflow characteristic not determined because definition of cross-section

end points was too indefinite.
3Same as cross-section 1 on tributary 1.3.2.1.
^Combined flows of tributaries 1.1.2 and 1.3-2.1. .
5Same as cross-section 4 on tributary 1.1.2.

, 6Mean depth about 0.4 foot.
;7Estimated at 40 percent of discharge at preceding cross-section 2.



Table 3---Maximum observed discharges at six selected sites in
Arizona, California, Nevada, flew Mexico, and Utah

s

f

i te no.
in

igure 6

Drai nage
Location area
: .•..:•; : (mi2)

Discharge
Date Peak

(ftVs)
Unit

[(ft3/s)/mi2]

1NV Lahonton Reservoir tributary
no. 3 near Silver Springs, .

r "'.'• : Nev—— ———————— 0.22 7-20-71 1*680 7,640

2UT Little Pinto Creek tributary
near Newcastle, Utah .30 8-11-64 ', 2,630 .8,770

3CA Arch Creek hear Earp, Calif— 'l.52 8-19-71 7,160 4,710

4NM El Rancho Arroyo near
Pojoaque, N. Hex— ---6.7 8-22-52 44,000 6,570

5AZ Bronco Creek near Wikieup,
ArJz ____ —-_ 19.0 8-18-71 ,73,500 3,870

6NV Eldorado Canyon, Nev —- 22.8 9-14-74 76,000 3,330

HYDRAULIC ANALYSES :* ':; ? I >

Hydraulic characteristics of stream channels in the study area were analyzed
to determine estimates of the flood depths in the channels for the 100- and 500-
year floods, and for the maximum potential flood. These analyses were based on
natural-flow conditions and the estimated discharges shown in tables 1, 2, and 4.
Manmade improvements, such as embankments of roads and railroads, levees, dams,
excavated areas, and local drainage channels, were not considered in the
evaluation of the .hydraulic characteristics. The discharge in each channel for
each flood was treated as though it flowed uninterrupted through the length of the
basin within the study area. The effects of out-of-bank flooding between adjacent
channels and divisions of combined flbodflows on downstream discharge magnitudes
were not considered to significantly affect estimates of flood depths.
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Most channels in the study area are not portrayed in sufficient detail on the
available topographic maps (pi. 1) to make reliable estimates of discharge
capacities or to delineate flood-plain boundaries. Consequently, kj typical
channel cross sections were measured at the locations shown on plate 1. When the
discharge capacities of the cross sections were exceeded by the three floods, the
cross sections were extended on the basis of the topography on plate 1. At cross
sections where out-of-bank flow apparently would occur, the cross sections were
ended at imaginary divisions of -flow on the flood plains. The imaginary division
of flow was determined by prorating the distance across the flood plain between
adjacent channels by the magnitudes of the floodflows in the two channels. For
example, a channel having two-thirds of the sum of the floodflows in adjacent
channels would be given two-thirds of the intervening flood plain in its cross
section. - ' • . • • • • • - ' • • / ' • ' . ' . , . - , . . . . • V ' ' ' • ' . ' ' / . ' • . . . ' '

Channel -roughness ^factors (Manning's n) used in the hydraulic computations
were chosen by engineering judgment and jased on observations of the channels and
flood-plain areas. Roughness values for the main channels range from 0.030 to
0.050 with flood-plain roughness values ranging from 0.038 to 0.055 for all

. floods. : • / • . • • - . • - . ' . ' ' ; ' . . , . . . • , ' • • • ' . ' .

Flood depths for the three floods were computed at each cross section using
the following equation by Manning (Dalrymple and Benson, 1967)». which provides a
relationship between discharge and each selected depth in a cross section:

where Q=d\ scharge, in cubic feet per second, for a given flood depth;
n=Manning roughness coefficient, based on field observation of channel and

! flood plains; v •;'•'•' ; • , , : •'-'•/•; •
A=area of cross section, in square feet, for a given flood depth;
ff=hydraul ic radius, in feet, which is the ratio of the area to the wetted
r perimeter of the cross section; and
5=frictioh slope, ' approximated by'; streambed r slope determined from topo~:

(, x graphic contours shown on plate 1. : •

At each cross Section a depth-discharge relation was developed by computing
discharges for several depths through .the range in discharge of the three floods;
From this relation, the depth''bffloodfiow for each flood was determined at each
cross section and plotted on streambed profiles for the development of profiles
for the three floods. Typical cross sections showing the water surfaces for the
three floods are i 1 lustrated in figure 1.

Characteristics of floodflow (discharge, area, width, mean velocity, and max-
imum depth) that were determined at channel cross sections for the 100-year flood
are listed in table 1 , for the 500-year flood in table 2, and for the maximum
potential flood in table 4. •• The flood-prone areas shown on plate 1 were outlined
on the basis of information determined at the cross sections, and from flood pro-
files, and from streamlines and topographic contours shown on plate 1.
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Table 4.—Floodflow characteristics for the maximum potential flood

Flooding source and cross section: Stream-channel name and cross-section number
shown on plate 1.

Discharge: Maximum potential flood discharge, in cubic feet per second.
Area: Cross-sectional area below the water surface, in square feet.
Width: Distance along cross section at the water surface and between defined end

points, in feet. The end points may be located on channel banks or at imaginary
divisions of out-of-bank flow between adjacent channels. The imaginary division
of flow was determined, in general, by prorating the flood plain between adja-
cent channels in proportion to the magnitude of the 500-year discharges in the
two channels.

Mean velocity: Discharge divided by area, In feet per second.
Maximum depth: Vertical distance from water surface to lowest point in cross sec-

tion, in feet. ;

Flooding source
and Di scharge

cross section

: .'•:'-" Area Width

Topopah Wash ;

Tr

Tr

Tr

Tr

2
_ _ _ _ _ _ _ _ _ _ _ '• •
_

i. ,

ibutary^l

2
_ _ _ _ _ _ _ _ _ _ _ _

3
_ _ _ _ _ _ _ _____/'. •

5
_ _ _ _ _ _ _ _ _ _ _ _

— . .

ibutary 1.1
1 .— — . . . .. . n ' . ..•..'..-.

3
___ _ _ _ _ _ _ _ _ _ •
_____ ;-- - -..'

ibutary 1 .1.1

2
— _ _ _ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _ _ .

ibutary 1 .1 ;2

2
_ _ _ _ _ _ _ _ _ _ _ _

310,000
160,000
160,000
130,000

235,000
192,000
123,000
43,700
33,800

92,500
92,500
73,200
53,800
38,100

22̂ 000
9,100
4,100.

29,000
29,000
1 4 , 000

Tributary 1 .1.3

2
_ _ _ _ _ _ _ _ _ _ _ _

. — _ _. ,,

33,000
33,000
18,000

: 12,700
.6,810 .

•.•':•••• 7,210
4,950

;•','• 9,790

"/3,410
3,030

C1)
9,160
6,930
4,010
4,970

3,100
... 1,930: . '59.o. ;

- 3,300 r

2,930
2,290
1,800

v 3,260
:; c1)
jy. 1,480

1,179
908
806
540

877

876
732/

(i)
2,705
1,780
884

3,885-

1,462
2,425
-343:
0)

,1,438
1,185
1,680
440

1,129

556

Mean
velocity

Maximum
depth

24 23
23 16
22 13
26 13

C1) , (r)
20 19
-C 1)'- C1)
,13 9
11 10

10 . ,23

13 24"
8 .. :.-•.- .--.;%;,••.

7 : :' .-;.;. :-.4---
5 21
7 . :' 4

:: :-.9' •'.. . ""..:22"',
10 22

15 7

10; 23
(M C1)

,'.; ;i2 7
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Table A.—Floodflow characteristics for the maximum potential /Toed—Continued '

Flooding source
and

cross section

Tributary 1.1.3-11 _ _ _ _ _ _ _ _ _ _ _ _

Tributary 1 .1 .41 _ _ _ _ _ _ _ _ _ _ _ _

Tributary 1 .3

2
_ _ _ _ _ _ _ _ _ _ _ _ •

3
_ _ _ _ _ _ _ _ _ _ _ _
_ .

Tributary 1.3.1 .
2_____ _ _ _ _ _ _ * •

Tributary 1.3-2

Tributary 1.3.2.1
4 S

Tributary 1.3-3
— ._ — . ..

Tributary 1.5

. •', '•"- o . ; •:•.'

•• •. .-•• 3- -
i. .

Tributary 1.5-6 ^

, •• . ,•-• -• ••' . • • : .;-.-. •• •
Tributary 1.6

Tributary 2

• — : — t.

' ...

Discharge

13,000

15,000

120,000
54,000
29,000

47,000
40,000

43,000
29,000
33,000 .

2̂7,000

24,000

v64,ooo •'..;.
50,000
2̂7,000
18,000 •'•.-.

^12,000 '' ..-"'

32 \ 000 -.;._'.•
1 . • " . - • ' ' • ' • ' ' . , .

14,000 ,
4,300 •;:•••-

, 71,720 ;. .. r

Area

1,460

2,160

10,300
5,840

6,060
2,310 -.;.

4,130
4,780
4,600

1,800

3,010

5,320
5,020
3,900
2,020

2,130

2»OpO
'••,'•',-- ' • ' . - • , • ,' ••

1,870
1,160

'•• 240

Width

770

i,525;

2,186
2,385

2,375
386

1,020
3,340
3,565:

440

1,790

U374-
1,663 i
708 ;

,'401

1,570 -v
2', 845 :
; 163

Mean
veloci ty

9

7

12
9
C1)

17 ",'.

10

•:';- .7. .""- •

15

8

12
10
7
9

16

7

'.- '- 7 . ; . '

Maximum
depth

22

21

' 25
22

22
8 .

24
21

: 2v
7

22

24
6

23

'•" . 2

' * ' • " ' . - ** "

2l

..' •:'-.-' '•• -.2- •

1F|oo(df.low characteristic not determined because definition of cross-section
end points was too indefinite. ; ;

2Mean depth in cross section, area divided by width.
3Same as cross-section 1 on tributary 1.3-2.1.
^Combined flows of tributaries 1,1.2 and 1.3.2.1.

•.'. 5Same as^cross-section 4 on tributary 1.1.2. _ . ;
' 6Mean depth about 0.4 foot. ; 5

Estimated at 40 percent of discharge at preceding cross-section 2.
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FLOODFLOW CHARACTERISTICS

Approximate areas that would be inundated by the 100- and 500-year floods
and by the maximum potential flood are shown on plate 1. The flood-prone are.iv
for the 100-year flood, as depicted on plate 1, would closely parallel most strewn
channels. Out-of-bank. flooding between adjacent channels is shown between
tributaries 1 . 1 .3 and 1 . 1 .k, 1.1.2 and 1 .3.2. 1 , and 1 .3 and 1.3.1. Out-of-bank
flooding would; occur at depths of less than 2 feet with mean velocities- as ''much' as'
7 feet per second on the steeper slopes. .Maximum flood depths in the najn
channel s would average about 3 ;feet and range in depth from 1 foot in the upstreia
reaches of several tributaries to 9 feet at the mouth (cross-section 1) of
tributary 1. Mean velocities of floodflows in the channel s would range from 3 to
9 feet per second with the greatest velocity occurring at cross-section 1 on
Topopah Wash .and ..at. cross-section 1 on tributary 2.

The 500-year flood would exceed the discharge capacities of al 1 channels ex-
cept for the channel of Topopah Wash and the channels in upstream reaches of a few
tributaries. Out-of-bank flows between adjacent channels would occur at depths as
much as 3 feet and mean velocities more than 7 feet per second. Maximum flood
depths in the main channels would range from 1 to 12 feet with the greatest depth
occurring at the mouth of tributary 1. The mean velocities would range from 3 to
13 feet per second with the greatest velocity occurring at cross-section 1 on
Topopah Wash and at cross-section 1 on tributary 2.

The maximum potential flood would inundate most of the study area; exceptions
would be areas between Topopah Wash and tributaries 1.1.1 and 2, and betvxeen
upstream, channel; reaches of some of the other tributaries. Topopah Wash vould
overtop its banks between the 3,380- and 3,600-foot topographic contours. Outi-of-
bank flows between adjacent channels would occur at depths as much as 5 feet and
mean velocities as much as 13 feet per second. Maximum flood depths in -the win
channels would range from 2 feet in the upstream reaches of tributary channels to
23 feet at cross-section 1 on Topopah Wash downstream from tributary 1. The Bean
velocities would; range from 4 to 26 feet per second with the greatest velocity
occurring at cross-section k on Topopah Wash. -

Water flowing at a velocity of 7 feet per second or- greater v: w;i 11
erosion in channels consisting of sand, gravel, and cobbles, as inferred
information on- nonerod ing velocities in canals reported by Brater and King (197o||.
Also, where streambanks are eroded, large amounts of gravel, sand, and silt roayb«
transported by water flowing at a^ velocity of • 5 to 7 feet per second.
magnitude of mean velocities shown in tab1es"l, 2, and k indicates that
erosion of channels and flood plains would, occur in parts of the study area during
the 100-year flood, and would be more widespread ::dur ing the 500-year flood and. the
maximum potential flood. Channels' "eroded from! the i r present condition would •*l

the floodflpw characteristics of area, width, mean velocity, and maximum deptn
shown in this report. : ; ;
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s SUMMARY ' . . , : •

Floods that occur in Jackass Flats are associated with moist-air flows, from
the Pacific Ocean .and the Gulf of California. Precipitation from widespread
winter storms only rarely is sufficiently intense to cause flooding; however, the
more likely cause of flooding is the precipitation from the localized intense sum-
mer conyective thunderstorms. i

Estimates of 100-year, 500-year, and maximum potential floods were determined
at selected stream sites. Flood-frequency relations based on 71 gaged basins in
Nevada were used for the 100- and 500-year floods, and an envelope curve, defined
by six maximum observed discharges--in terms of discharge per unit of area—that
occurred in the hydrologic region in which the study area is located, was used for
the maximum potential flood.. Discharges determined .for the three floods are
listed in tables 1, 2, and 4. " '-.'''• '••'..';•

Hydraulic characteristics of stream channels and flood plains were based on
natural-flow conditions, kl channel cross sections and Manning's roughness
coefficients obtained in the field, and estimated discharges for the three floods.
Flood depths at each cross section for the three floods were computed using
Manning's equation relating discharge to channel-hydraulic properties.

The 100-year flood-prone . areas would closely parallel most main-stream
channels with very few occurrences of out-df-bank flooding between adjacent
channels. Out-of-bank flooding would occur at depths of less than 2 feet with
mean velocities as much as 7 ;feet per second on the steeper slopes. Channel flopd
depths would range from 1 to 9.feet and mean velocities would . range from 3 to
9 feet per second. •;••..'• . : . . .;'.-." . : .' :-.. , ' . • / • " '

The 500-year flood would exceed the discharge capacities of al1 channels
except for Topopah Wash and the channels in upstream reaches of a few tributaries.
Out-of-bank flows between adjacent channels would occur at depths as much as
3 feet with,mean velocities more than .7 feet per second. Channel flood depths

:would range from 1 to 12 feet and mean velocities would range from 3 to 13 feet
per second-. ., ••• : '''•'.•'.,_ .'-:'̂  ...=.v •• ./',.' ;/.'•• :.>;j. •_ '.. -,-/ ' .;-;v. •'. •, .,•,'_'- .- • ',.,'•• ''...,.''. •;

The maximum potential flood would inundate most of the study area. Excluded
areas would; 'be those located immediately east of the upstrea'hv reach -qtf Topopah••:-
Wash and between upstream channel reaches of some tributaries. Out-of-bank flows
between adjacent channels would occur at depths as much as 5 feet with mean veloc-
ities as much as 13 feet.."per second. Channel flood depths would grange from 2 to
23 feet and mean velocities would range from'. k to 26 feet per second.

Severe erosion of channels and flood plains would occur in parts of the study,
area during the 100-year flood, and would be.more widespread during the 500-year
flood and the maximum potential flood. Channels eroded from their present condi-
tion would alter the floodflpw characteristics shown in this report.
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